Abstract Rice straw and corn stalks were used as fermentation substrate for the evaluation of cellulases activity secreted by different organisms. The substrates were pretreated with alkaline hydrogen peroxide (AHP) for 6 h at 30 and 60°C. From the fermentation studies, rice straw and corn stalks substrates showed the highest cellulases activity after 96 h at 60°C of pre-treatment.
Introduction
The recognition that environmental pollution is a worldwide threat to public health has given rise to a new massive industry for environmental restoration. Biological degradation, for both economic and ecological reasons, has become an increasingly popular alternative for the treatment of agricultural, industrial, organic as well as toxic waste. These wastes have been insufficiently disposed leading to environmental pollution [6] . Plant lignocellulosics as organic substrates are subjected to attacks by biological agents, such as fungi, bacteria and insects [11, 19] . Acids can break down the long chains in cellulose to release the sugars through hydrolysis reaction, but because of their high specificity, cellulases can achieve higher yield of glucose from cellulose [21] . A portion of pretreated biomass can be used to feed a fungus or other organism that produces cellulose that can then be added to pretreated solids to release glucose from cellulose [22] . Filamentous fungi which use cellulose as carbon source possess the unique ability to degrade cellulose molecules in plant lignocellulose. Fungi are the main cellulase producing microorganisms, though a few bacteria and actinomycetes have also been reported to yield cellulase activity. Fungal genera like Trichoderma and Aspergillus are known to be cellulase producers and crude enzymes produced by these micro-organisms are commercially available for agricultural use. The rice straw has traditionally been removed from the field by the practice of open-field burning. This practice clears the field for new plantings and cleans the soil of disease causing agents to a certain extent. However, it also produces visible smoke and has a negative effect on air quality.
On the other hand, in the search for viable alternative energy, the rice and corn plant residues are considered as sources of liquid fuels. These can be converted through bioconversion into ethanol, which is a clean-burning transportation fuel. However, utilization of these resources in biotechnology requires that the substrate must first be hydrolyzed to fermentable reducing sugars. The genus Aspergillus species attack cellulose producing significant amount of cell free cellulase capable of hydrolyzing cellulose into fermentable soluble sugars such as glucose, an important raw material in chemical industries [20] . In our present work, the conversion of plant lignocelluloses to fermentable sugars by fungus is studied.
Materials and methods

Microorganisms
Twenty-five fungal isolates were isolated from samples of plant debris. These isolates were grown on basal medium of Shawky and Hickisch [18] supplemented with 1% (w/v) cellulose powder, ca. 20 lm as slants at 30°C for 5 days and stored at 5°C until use.
Lignocellulose and compositional analysis
Rice straw and corn stalks were harvested and air dried then milled using cutting mill, finally sieved to a size of 425-710 lm. Their compositions were determined to evaluate the cellulose and hemicelluloses in the biomass [1] , lignin [7] ash and others [2, 15] .
Enrichment medium
Twenty-five fungal isolates were enriched and maintained using the following medium in g/l distilled water; NaCl 
Enzyme production
Shake flask experiments were carried out in 250 ml Erlenmeyer flasks with 150 ml basic medium developed by Mandels and Weber [12] and an initial pH of 5.0. Flasks were inoculated with 5% (v/v) and incubated at 30°C on a rotary shaker (100 rpm) for 5 days. Cells were removed from the culture broth by filtration and centrifugation (5000 rpm, 20 min). The resulting supernatants solutions were used as the crude enzymes preparation for determination of extracellular enzyme activities and protein contents.
Enzyme assays
After incubation, the cells were separated by centrifugation at 5000 rpm for 15 min at 4°C. The supernatants were used to determine enzyme levels of Carboxymethyl cellulase (CM-cellulase), filter paper activity, xylanase and cellobiase activities according to Ghose [9] . The amount of reducing sugar levels were determined by the dinitrosalicylic acid (DNS) method [14] . The enzymatically liberated reducing sugar was calculated from a previously established standard curve using glucose as a standard. One unit of enzyme activity (U) was defined as the amount of enzyme producing 1 lmol/ml reducing sugar per minute under standard assay conditions, specific activities were expressed as unit per milligram protein (U/mg).
Protein determination
The protein content was estimated according to the method of Bradford [4] , using bovine serum albumin (BSA) as the standard protein.
Alkaline hydrogen peroxide (AHP) pretreatment
Rice straw and corn stalks samples were pretreated with alkaline peroxide by placing 20 g of the substrate to be treated in one liter of distilled water containing 1% (w/v) H 2 O 2 . The suspension was adjusted to pH 11.5 with 3 N sodium hydroxide and allowed to stir gently [10] . Treatments were performed at 30°C and 60°C for 6 h. The treated materials were washed with tap water then distilled water until neutrality and dried at 105°C [23] . The cellulose and hemicelluloses were determined in the pretreated samples as mentioned before.
Enzymatic saccharification of AHP-pretreated samples
Hydrolysis was done in capped 250 ml flash in shaking water bath. About 3.5 g of pretreated samples in 74.5 ml 0.05 M citrate buffer, pH 4.8 containing 0.03% sodium azide. AHP-treated and untreated substrates were enzymatically hydrolyzed by 10 U of crude enzyme from the selected fungi. One milliliter of liquid samples was taken every 24 h, boiling in capped test tubes for 15 min to stop the enzyme reaction and then filtered. The released reducing sugars were determined by the DNSmethod [14] .
Results and discussion
Composition of rice straw and corn stalks
Lignocellulosic materials from agricultural, forestry, grasses, etc., are particularly abundant in nature and have a potential for bioconversion. Accumulation of lignocellulosic biomass in large quantities in places where agricultural residues present a disposal problem results in deterioration of the used biomass fuel production, paper manufacture, composting, human food and animal feed. Several novel markets for lignocellulosic residues have been identified recently [17] . The major constituents of the lignocellulosic materials are cellulose, hemicellulose, and lignin. The coating and associating effect of lignin with cellulose and other polysaccharides protect them from enzy- matic and microbial attacks [8] . Before studying the valorization of any agricultural waste for sugar production, it is necessary to determine cellulose, hemicellulose, lignin, protein, total lipid, reducing sugars and ash contents. The chemical composition of agricultural residuals varies depending on the growing location, season and harvesting methods [1] . The composition of rice straw and corn stalks are shown in Table 1 
Screening of selected cellulolytic fungi for cellulose activity
A total of 25 strains of micromycetes of various taxonomic groups isolated on culture media were tested for their ability to hydrolyze cellulose, 22 were able to grow on the medium containing amorphous cellulose as sole carbon source. The selected fungi were screened for cellulase and hemicellulase activities in liquid culture and analyzed for their enzyme production. The results are recorded in Table 2 . A point worth mentioning that Tricoderma koningii BTS120, Aspergillus niger BTS149, Aspergellus tubingnsis BTS83 and Penicillium roquofrti BTS12 culture filtrates were demonstrated to be the best producer of extracellular cellulases and hemicellulases in liquid culture. Test strains T. koningii BTS120, A. niger BTS149, A. tubingnsis BTS83 and P. roquefrti BTS12 were demonstrated to be the best producers of CMCase activity flows tope T. koningii BTS120, A. niger BTS149, A. tubingensis BTS83 and Penicellium pinophilum BTS66 showed highest activities of xylanase. However T. koningii BTS120 showed the maximum value of FPase activity when P. roqueforti BTS12 were and Fusarium oxysporium BTS86 showed the maximum value of cellobiase activity.
Alkaline hydrogen peroxide (AHP) pre-treatment
One of the major problems in utilizing lignocellulosic materials as fermentation substrates is their resistance to hydrolysis. A wide variety of pretreatment methods, namely physical, chemical, and biological types, have been employed in an effort to remove lignin and/or decrease cellulose crystallinity to enhance the rate of hydrolytic degradation. The presence of large amounts of lignin and hemicellulose in the biomass makes access of cellulase enzyme to cellulose difficult, thus reducing the efficiency of hydrolysis. Pre-treatment helps to increase the porosity, or accessible surface area, of lignocellulosic materials, thus making the polysaccharides more susceptible to hydrolysis. In addition, pretreatment effectiveness and hydrolysis improvement has been correlated with removal of hemicellulose and lignin and the reduction of cellulose fiber crystallinity [13] . The pretreatment with AHP is a well known reagent; it has the great advantage of not leaving residues in the biomass, as it degrades into oxygen and water. Also, the formation of secondary products is practically inexistent [16] . The effect of alkaline hydrogen peroxide and alkaline distilled water pretreatment on chemical composition of rice straw and corn stalks were investigated at 30°C and 60°C for 6 h. To facilitate the comparison of pre-treatment conditions focused on the maximum recovery of cellulose and hemicellulose Table 3 summarizes the influence of the various pretreatments on the components of rice straw and corn stalks, respectively. An initial weight of 20 g of rice straw or corn stalks was treated with 1000 ml distilled water or distilled water containing 1% w/v H 2 O 2 , pH 11.5 adjusted by 3 N NaOH at the beginning of the reaction. The temperature of alkaline hydrogen peroxide had an observable effect on rice straw and corn stalks at 30°C where 60°C for 6 h increased the cellulose content (60 and 54.6), however, the hemicellulose and lignin content decreased (30 and 30) and (0.75 and 2.27), respectively. Alkaline peroxide has been successfully developed for lignocellulose pretreatment, and the agents are effective for hemicellulose and lignin removal [24] . Hydrogen peroxide is an effective agent for lignocellulose delignification. Alkaline pH can synergize hydrogen peroxide for lignocellulose pretreatment [5] . Zhu et al. [24] reported that alkaline peroxide treatment was more effective for lignin solubilization than distilled water. The percent of lignin decreased to 94.49% and 81.1% with alkali and alkaline peroxide treatment. Whereas, the percent of cellulose increased to 60 and 54.6 with alkaline peroxide treatment, respectively (Table 3) .
Enzymatic saccharification of AHP-treated samples
Untreated samples were subjected to saccharifcation by using crude enzyme from fungi. The experiment was conducted for 4 days at 50°C .The first day was selected as the most promising. The rate of saccharification under the given condition increases with the incubation period and reaches maximum levels (Table 4) .
Partial purification of cellulase
Precipitation is the most commonly used method for the isolation and recovery of proteins from crude biological mixtures [3] . It also performs both purification and concentration steps. Ammonium sulfate, ethanol, and acetone at different concentrations were added to the crude cellulase produced from T. koningii BTS120 (Table 5) . Fractions from 20% and 40% showed low specific activity in comparison with crude enzymes. On the other hand, concentrations of 60% and 80% 
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showed extremely high protein content; however, such concentrations revealed no cellulase activities.
